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Lower limbs asymmetries in the agility and explosive strength in male football
players
Abstract
Football game requires a permanent dynamic, in which players frequently perform changes of direction,
with or without the ball. This requires explosive strength in the lower limbs as well as agility. The aim of
the study was to measure the execution time within the changes of direction over different distances. A
total of 20 male football players were selected (aged 17.6±1.27 years old), BMI 21.4 ± 1.99. For the
explosive strength, two tests using Optojump (Microgate) were applied: CMJ and 5 jumps single leg left/
right front/back drift. Each player also performed an agility test consisting of a single change of direction
to the left and another one to the right, then a complete turn with three changes of direction, once to the
left and once to the right. Regardless of the dominant part, in the simple agility test there were no
significant differences between the left and right leg (p> 0.05), while in the multiple tests, these
differences became significant, with a delay in execution on the left side (p<0.05). Also, a moderate
correlation was found between explosive strength and agility (r=.544, p<.05). In the games of possession,
positioning and rounds, they will be permanently changed in such a way as to use both legs for the
symmetrical development of explosive strength. Technical elements with and without the ball will be
introduced in all situations, such as: quick jump-departure with the ball at the foot and change of direction
to the left and to the right. Players will play positioning roles opposite to the situation in which they
normally work (left defenders will be used on the right side, etc.). In all cases, it is recommended to insist
on avoiding additional movements that lead to a decrease in agility.
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abstract
Background:

Material and methods:

Football game requires a permanent dynamic, in which players frequently perform changes of direction,
with or without the ball. This requires explosive strength in the lower limbs as well as agility. The aim of
the study was to measure the execution time within the changes of direction over different distances.

A total of 20 male football players were selected (aged 17.6±1.27 years old), BMI 21.4 ± 1.99. For the

explosive strength, two tests using Optojump (Microgate) were applied: CMJ and 5 jumps single leg
left/right front/back drift. Each player also performed an agility test consisting of a single change of
direction to the left and another one to the right, then a complete turn with three changes of direction,
once to the left and once to the right.

Results:

Regardless of the dominant part, in the simple agility test there were no significant differences between

Conclusions:

In the games of possession, positioning and rounds, they will be permanently changed in such a way

Key words:

the left and right leg (p> 0.05), while in the multiple tests, these differences became significant, with a
delay in execution on the left side (p<0.05). Also, a moderate correlation was found between explosive
strength and agility (r=.544, p<.05).
as to use both legs for the symmetrical development of explosive strength. Technical elements with
and without the ball will be introduced in all situations, such as: quick jump-departure with the ball at
the foot and change of direction to the left and to the right. Players will play positioning roles opposite
to the situation in which they normally work (left defenders will be used on the right side, etc.). In all
cases, it is recommended to insist on avoiding additional movements that lead to a decrease in agility.
asymmetries, football players, agility, explosive strength.
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introduction 

Physical training is an inseparable part of the athletes’ preparation process at any stage
of sports performance. In each period of the annual cycle, its main tasks are established
in such a way that it follows the multilateral development and creates the premises for the
improvement of technical-tactical procedures and actions [1–6].
Football is a total sport, and it requires parallel development of physical qualities, technical
tactics, and psychological skills [7–9]. Modern football evolves rapidly, especially regarding
the physical qualities [10, 11]. This is because the football game involves many dynamic
movements, including acceleration, deceleration and change of direction while running [12],
and the speed in football means chasing the ball from back to front, then fast backward,
leftward, rightward movements, returning to the centre of the field and dribbling and hitting
the ball [13]. This is the reason why each player’s dribbling or changing direction in several
directions (chaotic) can be determined by the combined asymmetrical and unpredictable
nature of football [14, 15]. So, players’ physical training should be materialized in higher
speed indices in order to lead to well-organized game actions which will surprise the
opponent [16, 17], and the agility and explosive strength must become indispensable
qualities for a football player [18]. As a consequence, the coach must pay close attention
to developing those skills throughout the game. As far as actions performed at maximum
speed are concerned, the coach should develop proper management of the situations of
interruption of the game, which are often trained and then premeditated during the game.
Therefore, during the game, a player runs distances with or without the ball performing
technical-tactical actions at different levels of cumulative intensity: physical, technicaltactical or mental [19, 20].
The purpose of this study was to analyse football players’ explosive strength and the capacity
to perform an agility test on different distances and to measure the asymmetries in changes
of direction.

material and methods
subjects

Twenty male football players of an average age of 17.6±1.27 years old, height of 177.3 ±5.7 cm,
body mass 67.45±7.24 kg, BMI 21.4±1.99, and 12 hours of training per week were tested
in April 2021 (Table 1). All players voluntarily participated in this study and the written
informed consent was obtained from the tutors and players before starting the study.
Table 1. Demographic and anthropometric descriptive statistics of the sample

Characteristic

n

Min

Max

Mean ± SD

Age (years)

20

16

19

17.6±1.27

Weight (kg)

20

50

85

67.45±7.24

Height (cm)

20

166

186

177.35±5.79

BMI

20

17.80

24

21.43±1.99

study design

After observing the official and friendly games played by junior football players, we found
that they recorded an increase in the speed of execution in systematically repeated technical
procedures, especially with the ball at their feet. For this reason, we tested both explosive
strength and agility in the left and then the right leg. All assessments took place outdoors at
Alexandria Football Club, Romania, on the same day, after a previous warm-up programme.
www.balticsportscience.com
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Participants performed 3 tests for lower limb explosive strength using the Optojump system
(Microgate, Bolzano, Italy) [21] (CMJ – counter movement jump, 5 jumps single leg left front/
back drift and 5 jumps single leg right front/back drift). The CMJ acquired the flight time and
the height reached from the centre of gravity. According to Rado et al. [22], who tested four
different portable devices used to measure a wide range of counter-derived neuromuscular
parameters, Optojump showed the most accurate measurement of CMJ performance.
In order to test agility, the participants passed 4 tests of ability of changing the direction
in speed, as described below (Fig. 1 and 2): each player was tested after performing an
agility test – a single change of direction to the left and one to the right, then a complete
turn with three changes of direction, once to the left and once to the right.

Fig. 1. Simple agility test left and right

Fig. 2. Multiple agility test left and right

Objective: To develop explosive strength to the left, then to the right when changing
direction with the ball at the foot.
Session 1
Test I.
1. Departure from point A to own decision – start the timer;
2. Dribble the ball with change of direction to the left – point B;
3. Speeding with the ball at the foot – point C.
Test II.
1. Departure from point A to own decision – start the timer;
2. Dribble the ball with change of direction to the right – point D;
3. Speeding with the ball at the foot – point C.
www.balticsportscience.com
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Coaching points:
• Dribble the ball with speed;
• Coordination of movements;
• Economy of movements when changing direction;
• Optimal body position.
Session 2
Test I.
1. Departure from point A to own decision – start the timer;
2. Dribble the ball with change of direction to the left – point B, C & D;
3. Speeding with the ball at the foot – from point A through B, C & D, then back to A.
Test II.
1. Departure from point A to own decision – start the timer;
2. Dribble the ball with change of direction to the right – point D, C & B;
3. Speeding with the ball at the foot – from point A through D, C & B, then back to A.
Coaching points:
• Dribble the ball with speed;
• Coordination of movements;
• Economy of movements when changing direction;
• Optimal body position.
Progression: With the ball diagonally to the left, then to the right.
statistical analysis

The statistical analysis was made through SPSS, v.21. Data were reported as mean ±
standard deviation (SD), minimum and maximum values. Paired t-test was used to detect
the differences between the left and the right leg on the agility tests and explosive strength.

results

Table 2 shows descriptive statistics on the Optojump test. The mean time flight from the
CMJ was 0.52±.042 s, with the minimum value of 0.45s and the maximum of 0.59s. On
the second parameter of the CMJ, the highest jump was 42 cm and the lowest one was 25 cm,
with a mean value of 34.17±5.64. The power for the 5 jumps front/back drift recorded
a mean of 2.64±1.82 for the left leg and 3.79±1.97 for the right one.
The results of the agility test are presented in Table 3. For the simple agility tests, the
participants obtained a mean value of 3.93±0.35 s for the left side and 3.87±0.25s for the
right one. In the multiple agility test, the mean was 7.81±0.45s for the left and 7.56±0.41s
for the right side.
The mean differences between the left and right leg can be observed in Table 4. For the
short test agility there are no significant differences between left and right legs (t=1.33,
p>0.05). With more changes of direction, there is a significant difference in the execution
time between the left side and the right side (t=3.87, p<0.05). Also, the means between the
power of the jumps for 5 jumps front/back drift indicate a significant difference between
legs (t=-2.39, p<0.05).
A significant relationship between explosive strength and agility was found (r=.544, p<.05)
on the multiple test agility and 5 jumps drift, as well.
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Table 2. Descriptive statistics of explosive strength using Optojump

Characteristic

n

Min

Max

Mean ± SD

CMJ –Time flight (sec)

20

.45

.59

.52±.042

CMJ – Elevation (height-cm)

20

25.00

42.00

34.17±5.64

5 jumps front/back drift left leg

20

.93

8.03

2.64±1.82

5 jumps front/back drift right leg

20

1.40

8.98

3.79±1.97

Min

Max

Mean ± SD

Table 3. Descriptive statistics of the agility tests

Characteristics

n

Simple agility – left (s)

20

3.40

4.53

3.93±0.35

Simple agility – right (s)

20

3.34

4.33

3.87±0.25

Multiple agility – left (s)

20

6.99

8.44

7.81±0.36

Multiple agility – right (s)

20

6.92

8.34

7.56±0.41

Table 4. Mean differences between the left and the right leg

Differences
Mean

Std.
Deviation

Std.
Error
Mean

t

df

95% Confidence
Interval of the
Difference
Lower

Upper

Sig.

(2-tailed)

5 jumps front/back drift left – right leg

-1.15

2.14

.480

-2.15

-.144

-2.39

19

.027

Simple test left – right

.063

.211

.047

-.035

.161

1.33

19

.198

Multiple test left – right

.248

.286

.064

.113

.382

3.87

19

.001

discussion and conclusions

In conclusion, the current study indicates that the lower limbs differences are insignificant
when players are using the explosive strength of the legs only once, but there is a significant
increase in execution time when they perform multiple changes of direction (agility).
This can indicate an asymmetry in execution. There are many studies on asymmetries
in football which suggest that a given load can detect different levels of imbalance that
rarely favour the same side or direction [23–26]. Many authors suggests that dribbling and
change of direction are a key to success in football [27–29]. In order to improve these two
elements, the training planning must be done based on a deep knowledge of the content
and forms of training, and, even if football is a team sport, the coach must also use an
individual training plan [30]. In multidirectional sport, especially in football, it would be
advantageous for a player to be equally competent (balanced / symmetrical) and quick to
change direction from both members and directions, given the unpredictable nature and
agility requirements [31]. Also, it is very important to use working methods that stimulate
ambilaterality, because the bilateral symmetries of the leg strength can be affected by
a single leg predominance in mobilization training [32].
Trecroci et al. [33] propose adding some additional dribbling exercises focusing on the
non-dominant direction in order to improve it, without affecting the dominant direction.
During the training week (preparatory or competitive part), it is recommended to insist
on corrections that will refer to the development of symmetry in the football game, an
aspect that will facilitate the technical-tactical manifestation of a football player in the
relationship with the opponent. Therefore, the coaching points will refer to the technique
without the ball (changes of direction, jumps, etc.), shooting the ball with both legs that
will surprise the opponents in the game.
The model of approaching the physical training of football players is becoming an
increasingly pressing issue for specialists in the domain. It is often said that for teams of
www.balticsportscience.com
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close technical-tactical values, the physical factor will always make the difference. Players
who maintain a high level of strength, endurance and speed will prevail more easily than
others. This aspect is real. But in recent decades, world football has been dominated by
the tactical periodization model, which is increasingly used by coaches. Barbu and Stoica
[34] , 35] state that tactical periodization has replaced instructions focused on physical
training, a model easier accepted by players.
To improve the speed of the game and the change of direction, we suggest the following
aspects methodically staggered according to the needs of training and competition:
• the use of exercises in which players are instructed to develop their explosive strength
symmetrically on both legs;
• in the warm-up and core exercises, players will work equally with both the right and
left foot as follows.
In the games of possession, positioning and rounds, they will be permanently changed
in such a way as to use both legs for the symmetrical development of explosive strength.
Technical elements with and without the ball will be introduced in all situations, such as:
quick jump-departure with the ball at the foot and change of direction to the left and to the
right. Players will play positioning roles opposite to the situation in which they normally
work (left defenders will be used on the right side, etc.). In all cases, it is recommended
to insist on avoiding additional movements that lead to a decrease in agility.
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